A Marinomonas-like bacterium, strain KMM 3893 T , was isolated from a marine sandy sediment collected close to shore from the Sea of Japan and subjected to a phenotypic and phylogenetic study. Comparative 16S rRNA gene sequence analysis confirmed the novel strain's assignment to the genus Marinomonas. Strain KMM 3893
The genus Marinomonas was created by Van Landschoot & De Ley (1983) as the result of the reclassification of two species, Alteromonas communis and Alteromonas vaga, as Marinomonas communis and Marinomonas vaga (Baumann et al., 1972) . Subsequently, the genus has been expanded with the addition of Marinomonas mediterranea (Solano & Sanchez-Amat, 1999) , M. primoryensis (Romanenko et al., 2003) , M. aquimarina (Macián et al., 2005) , M. pontica (Ivanova et al., 2005) , M. ushuaiensis (Prabagaran et al., 2005) , M. dokdonensis (Yoon et al., 2005) , M. polaris (Gupta et al., 2006) , M. ostreistagni (Lau et al., 2006) and M. arctica (Zhang et al., 2008) .
Strain KMM 3893
T was isolated from a marine sandy sediment sample from the Sea of Japan, collected close to shore at a water depth of 1 m, as described previously (Romanenko et al., 2004) . The bacterium KMM 3893 T grew aerobically at 25-28 u C on marine 2216 agar (MA) or in marine broth (MB), on TSA and on seawater agar (containing 5 g peptone, 2.5 g yeast extract, 1.0 g glucose, 0.2 g K 2 HPO 4 , 0.05 g MgSO 4 , 750 ml seawater, 250 ml distilled water, 15.0 g agar). The strain was stored at -80 u C in MB supplemented with 30 % (v/v) glycerol. Motility was observed by the hanging-drop method as described by Gerhardt et al. (1994) . Phenotypic properties were tested according to the standard methods described by Smibert & Krieg (1994) . The oxidation/fermentation medium of Leifson (1963) for marine bacteria was used to test for acid production from carbohydrates with 1 % (w/v) of each compound. Growth at different temperatures and pH and in the presence of various NaCl concentrations and antibiotics was studied as described previously (Romanenko et al., 2003 (Romanenko et al., , 2004 (Romanenko et al., , 2005 T were cultivated on MA at 28 u C and in MB at 22 u C for 3 days and lipids were extracted using the chloroform/methanol extraction method of Bligh & Dyer (1959) . Fatty acid methyl esters were obtained by alkaline methanolysis (15 % NaOH/ methanol) and hexane extraction and were analysed using a GLC-MS Hewlett Packard model 6890 gas chromatograph equipped with a HP 5 MS 5 % phenyl methyl siloxane capillary column (30 m6250 mm60.25 mm) and connected to a Hewlett Packard model 5973 mass spectrometer. The DNA base composition was determined as described by Marmur & Doty (1962) and Owen et al. (1969) . A 16S rRNA gene sequence of 1523 nucleotides was determined for strain KMM 3893 T as described by Shida et al. (1997) . The sequence obtained was compared with 16S rRNA gene sequences retrieved from the EMBL/ GenBank/DDBJ databases with the FASTA program (Pearson & Lipman, 1988) . Phylogenetic analysis of 16S rRNA gene sequences was performed using the software package MEGA 4 (Tamura et al., 2007) after alignment using
The GenBank/EMBL/DDBJ accession number for the 16S rRNA gene sequence of strain KMM 3893 T is AB467281.
CLUSTAL X version 1.83 (Thompson et al., 1997) . Trees were constructed using the neighbour-joining and maximumparsimony methods and distances were calculated according to Kimura's two-parameter model. Bootstrap analysis of 1000 replicates was used to estimate the robustness of the phylogenetic trees.
Comparative 16S rRNA gene sequence analysis showed that strain KMM 3893 T belonged to the genus Marinomonas and formed a distinct lineage (Fig. 1 ). The same relationship was also evident in the 16S rRNA gene sequence dendrogram that was generated using the maximum-parsimony algorithm ( Supplementary Fig. S1 T (95.6 % each) and less than 95 % similarity with the other members of the genus Marinomonas. 16S rRNA gene sequence similarity of 97.0 % was proposed by Stackebrandt & Goebel (1994) and subsequently reevaluated to 98.7 % by Stackebrandt & Ebers (2006) as a criterion for species discrimination. Taking this into consideration, we concluded that the 16S rRNA gene sequence similarities between strain KMM 3893 T and type strains of Marinomonas species are low enough to exclude the assignment of the strain to any of the recognized Marinomonas species.
For comparison purposes, the fatty acid profiles of three strains, KMM 3893 T , M. communis CIP 74.1 T and M. primoryensis KMM 3633 T , grown on MA and in MB at different temperatures, were examined. The profiles are detailed in Table 1 . For each strain, no noticeable differences were found that were dependent on culture conditions. M. communis CIP 74.1 T , M. primoryensis KMM 3633
T and strain KMM 3893 T contained C 18 : 1 v7c, C 16 : 1 v7c and C 16 : 0 as the major fatty acids. These results are in accordance with the data reported for M. communis, M. vaga, M. mediterranea (Mikhailov et al., 2006) , M. primoryensis (Romanenko et al., 2003) , M. dokdonensis (Yoon et al., 2005) , M. pontica (Ivanova et al., 2005) , M. ostreistagni (Lau et al., 2006) and M. arctica (Zhang et al., 2008) . However, the data obtained disagreed with the results found by Prabagaran et al. (2005) and Gupta et al. (2006) , who reported the presence of significant percentages of iso-C 16 : 0 (13.5, 11.3, 16.1 and 18.5 %) and minor amounts of C 16 : 0 (1.1, 1.1, 2.1 and 6.2 %) in the fatty acid profiles of M. communis, M. primoryensis, M. ushuaiensis and M. polaris, respectively. In the present study, the fatty acid profiles of strain KMM 3893 T , M. communis and M. primoryensis appeared to be similar to each other in terms of the presence of C 18 : 1 v7c, C 16 : 1 v7c and C 16 : 0 as the predominant fatty acids and the absence of iso-C 16 : 0 , independent of the growth conditions. In addition, M. communis CIP 74.1 T revealed a slight difference in the absence of C 12 : 1 and strain KMM 3893
T differed by possessing a small amount of C 17 : 1 .
The DNA G+C content of strain KMM 3893
T was determined to be 50.0 mol%, which is in line with those T was similar to M. ushuaiensis (Prabagaran et al., 2005) in terms of their lack of oxidase and nitrate reduction activities and carbon assimilation pattern, but differed in not being able to degrade starch or to utilize D-glucose or m-hydroxybenzoate and by being able to grow at higher temperatures and to tolerate 8-10 % NaCl.
T could be distinguished from other recognized Marinomonas species on the basis of combined differential phenotypic characteristics and phylogenetic distinctiveness. Therefore, it is proposed that strain KMM 3893
T is assigned to the genus Marinomonas as representing a novel species, Marinomonas arenicola sp. nov.
Description of Marinomonas arenicola sp. nov.
Marinomonas arenicola (a.re.ni9co.la. L. n. arena sand; L. suff. -cola inhabitant, dweller; N.L. n. arenicola a sanddweller).
Cells are aerobic, Gram-negative, oxidase-negative, catalase-positive, motile rods (approx. 2 mm long). Colonies are non-pigmented, semi-transparent, shiny and smooth (Romanenko et al., 2003) ; 6, M. communis (Baumann et al., 1972) ; 7, M. vaga (Baumann et al., 1972) ; 8, M. mediterranea (Solano & Sanchez-Amat, 1999) . All strains are positive for motility and requirement for sodium ions for growth. All strains are negative for arginine dihydrolase and production of indole and H 2 S. +, Positive; W, weak; V, variable between strains; 2, negative; ND, no data available. with regular edges, 2-3 mm in diameter on MA. Growth occurs at 4-37 u C (optimum 25-28 u C) but not at temperatures above 38 u C. Sodium ions are essential for growth. Growth is observed with 0.5-10 % (w/v) NaCl but not with 12 % NaCl. Grows at pH 5.5-9.5 (optimum pH 6.5-8.0 The type strain, KMM 3893 T (5NRIC 0752 T 5JCM 15737 T ), was isolated from a marine sandy sample from the Sea of Japan, Russia.
